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(57) ABSTRACT

A luminous nano-glass-ceramics used as white LED source
and the preparing method of nano-glass-ceramics are pro-
vided. The glass is a kind of non-porous compact SiO, glass
in which luminous nano-microcrystalites are dispersed. The
luminous nano-microcrystalite has the chemical formula of
Y, Gd;  Al;O,,:Ce, wherein O=x=<3. The stability of the said
glass is good and its irradiance is uniform. The preparing
method comprises the following steps: dissolving the com-
pound raw materials in the solvent to form mixed solution,
dipping the nano-microporous SiO, glass in the solution,
taking it out and air drying, sintering at the temperature of
1100-1300° C. for 1-5 hours by stage heating, and obtaining
the product. The method has a simple process, convenient
operation and low cost.

10 Claims, 1 Drawing Sheet

Preparing a mixed solution containing certain
concentrations of Y>*(Gd**), AP* and Ce**

Soaking a nano-porous glass in the mixed solution|

Taking out the nano-porous glass sufficiently soaked|
with the mixed solution and air-drying

U

Placing the air-dried nano-porous glass into
an oven and sintered at 1100~1300°C

J

Cooling down with the oven to room temperature and taking out
to obtain the Y,Gd;_,Al;01,:Ce luminous nano-crystalline glass




U.S. Patent Feb. 16, 2016 US 9,260,340 B2

Preparing a mixed solution containing certain
concentrations of Y>*(Gd**), AI** and Ce**

U

Soaking a nano-porous glass in the mixed solution
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Taking out the nano-porous glass sufficiently soaked
with the mixed solution and air-drying

J

Placing the air-dried nano-porous glass into
an oven and sintered at 1 100~1300°C

U

Cooling down with the oven to room temperature and taking out
to obtain the Y,Gd;_ Al;O,:Ce luminous nano-crystalline glass
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LUMINOUS NANO-GLASS-CERAMICS USED
AS WHITE LED SOURCE AND PREPARING
METHOD OF LUMINOUS
NANO-GLASS-CERAMICS

This application is a national phase of International Appli-
cation No. PCT/CN2010/070880 filed Mar. 5, 2010.

FIELD OF THE INVENTION

The present invention belongs to the illumination and
photo-electronic field, and relates to a luminescent glass and
a method for the preparation thereof, and specifically relates
to a luminescent nano-crystalline glass for white LED source,
and a method for the preparation thereof.

BACKGROUND OF THE INVENTION

As light emitting diode (LED) has advantages such as long
life, low energy consumption, and quick start, LED devices
have been widely used in fields such as signal lights, automo-
bile lights, large screen display and illumination. At present,
the most commonly used white LED achieves white light by
combining blue LED chips with fluorescent powders. The
mechanism thereof is: blue light chips stimulate the fluores-
cent powders to emit yellow light, and blue light and yellow
light complement with each other to produce a visible white
light. The fluorescent powders currently used for white LED
are mainly cerium-doped yttrium aluminum garnet (YAG:
Ce) fluorescent powder, silicate fluorescent powder, nitride
fluorescent powder, and the like, among which the YAG:Ce
fluorescent powder is the most widely used. However, it is
difficult to control the shape and particle size of the fluores-
cent powder, which leads to a high cost for manufacturing
high-quality fluorescent powder for white LED. In addition,
during the encapsulating process, fluorescent powder should
be mixed with glue. In the mixture of fluorescent powder with
glue, due to the poor compatibility of the two components,
fluorescent powder tends to precipitate, resulting in non-uni-
form distribution of the glue, which in turn results in poor
uniformity of the light emission of the LED device, and poor
color tone consistency. This leads to a high cost of light
separation for white LED. Due to the high cost and inconsis-
tent property, the white LED materials used in many encap-
sulating factories in China still rely on importation.

SUMMARY OF THE INVENTION

The technical problemto be solved by the present invention
is to overcome the defects in the prior art by providing a
luminescent nano-crystalline glass for white LED source
which has good stability, low cost, and uniform light emis-
sion.

The technical problem to be further solved by the present
invention is to provide a method for manufacturing a lumi-
nescent nano-crystalline glass for white LED source, which is
simple and facile, and the product thereof has stable qualities.

The technical solution of the present invention to solve the
technical problem is: a luminescent nano-crystalline glass for
white LED source, which is a non-porous compacted SiO,
glass in which Y, Gd,_ Al;O,,:Ce luminescent nano-crystal-
lites are disperse, wherein O=x=<3.

In the luminescent nano-crystalline glass for white LED
source, the luminescent nano-crystalline glass is produced by
using a SiO, nano-porous glass as a substrate, and soaking the
SiO, nano-porous glass in a solution containing ions for
Y, Gd; AL;O,,:Ce. After the soaked SiO, nano-porous glass
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is sintered, the pores shrink to form a non-porous compacted
SiO, glass encapsulating Y, Gd, AlO,,:Ce luminescent
nano-crystallites.

In one embodiment, the volume of the pores in the SiO,
nano-porous glass represents 25~40% of the total volume of
the SiO, nano-porous glass.

In one embodiment, the SiO, nano-porous glass is substan-
tially composed of the following components in weight parts:

Sio, 94.0~98.0
B,0, 1.0~3.0
ALO, 1.0~3.0

The method for manufacturing the luminescent nano-crys-
talline glass for white LED source comprises the following
steps:

(1) using at least one of oxides, nitrates, chlorides, sulfates,
acetates of Y>* and Gd>*; at least one of oxides, nitrates,
chlorides, sulfates, acetates of A1>*; and at least one of oxides,
nitrates, chlorides, sulfates, acetates of Ce®* as raw materials,
dissolving the raw materials in a solvent to prepare a mixed
solution of ions of luminescent compounds, wherein the con-
centration of A>* is 0.5~2 mol/L, the sum of the concentra-
tions of Y>* and Gd** is 0.3~1.2 mol/L, and the concentration
of Ce** 15 0.001~0.2 mol/L;

(2) selecting a SiO, nano-porous glass having intercon-
nected pores as a substrate, wherein the volume of the pores in
the SiO, nano-porous glass represents 25~40% of the total
volume of the SiO, nano-porous glass; and placing the SiO,
nano-porous glass into the mixed solution obtained in step (1)
and soaking for above 10 minutes;

(3) gradually heating the soaked SiO, nano-porous glass to
1100~1300° C. and sintering for 1~5 hours, to give the lumi-
nescent nano-crystalline glass for white LED source.

In the method for manufacturing the luminescent nano-
crystalline glass for white LED source, when the raw mate-
rials are oxides of various ions, the solvent may be nitric acid,
hydrochloric acid, sulfuric acid or acetic acid; when the raw
materials are nitrates, chlorides, sulfates or acetates of various
ions, the solvent may be water.

In the method for manufacturing the luminescent nano-
crystalline glass for white LED source, in step (2), the SiO,
nano-porous glass is placed into the mixed solution obtained
in step (1) and soaked for 30 min~5 h.

In the method for manufacturing the luminescent nano-
crystalline glass for white LED source, in step (3), the soaked
Si0, nano-porous glass is first air-dried under room tempera-
ture until the surface thereof becomes dry, and then placed in
an oven and gradually heated up to 1150~1250° C., and
sintered at the same temperature for 2~4 hours, cooled down
with the oven to room temperature, and taken out to obtain the
luminescent nano-crystalline glass for white LED source. In
the temperature ranges of below 400° C. and above 900° C.,
the heating rate shall be no higher than 15° C./min.

In the method for manufacturing the luminescent nano-
crystalline glass for white LED source, the SiO, nano-porous
glass is substantially composed of the following components
in weight parts: SiO, 94.0~98.0, B,O; 1.0~3.0, and Al,O,
1.0~3.0.

The luminescent nano-crystalline glass of the present
invention has Y,Gd;  Al,O,,:Ce luminescent nano-crystal-
lites dispersed therein, and can emit yellow light under the
stimulation of blue light, and can be used as a white LED
source. In addition, Y, Gd; ,Al;O,,:Ce luminescent nano-
crystallites can be well dispersed in glass, which effectively
lowers the non-radiation transition of luminescent ions in the
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glass and avoids concentration quenching effect caused by
clusters. Furthermore, the volume of the pores represents
25~40% of the total volume of the SiO, nano-porous glass,
ensuring a sufficient amount of luminescent particles in the
pores, and leading to good luminescent properties of the glass
of the present invention. Furthermore, this kind of nano-
porous glass substrate has good transparency for ultra-violet
lights, which favors the absorption of stimulating lights by the
luminescent particles, and thereby improves the luminescent
efficiency.

Si0, nano-porous glass is used in the present invention as
a substrate. Porous SiO, nano-porous glass material is suit-
able for preparing nano-materials. In particular, SiO, nano-
porous glass is transparent in the visible light range, and
therefore may be used as a substrate material for optically
functional nano-particles. Due to the special pore structure of
the SiO, nano-porous glass, luminescent particles in nano-
scale may be prepared through the pores. During the sintering
of'the SiO, nano-porous glass, the pores shrink to encapsulate
the luminescent particles, forming a compacted, non-porous,
transparent nano-crystalline glass with high mechanical
strength. In addition, as the luminescent particles are encap-
sulated in the glass, the product can be kept stable for a long
time.

The luminescent nano-crystalline glass of the present
invention has a high content of SiO,, similar to that in quartz.
Also similar to quartz, the luminescent nano-crystalline glass
of the present invention has excellent physical and chemical
properties, such as good chemical stability, high mechanical
strength, low thermal expansion coefficient, resistance to
thermal shock, and the like. These excellent properties render
that the glass of the present invention may be used in many
special fields, especially in severe environments, such as illu-
mination and display in high-temperature, high-pressure,
high-vibration and humid environments; high-power, high
repetation frequency solid state laser field; long-term outdoor
solar energy material field; and the like.

In the process of manufacturing the luminescent glass by
conventional high temperature melting, the compounds in the
glass formation have high chemical activities, which would
readily lead to the reaction between the compounds in the
glass formation and the nano-particles, resulting in difficul-
ties in preparing mono-dispersed luminescent nano-particles.
In the present invention, the luminescent ions are introduced
by soaking the SiO, nano-porous glass into a solution of the
active ions, and a high-temperature solid-state sintering is
carried out at 1100~1300° C., which overcome the difficulties
for preparing mono-dispersed luminescent nano-particles in
quartz. The present invention gives a luminescent nano-crys-
talline glass with homogenous mono-dispersion, and pro-
vides a new route for preparing nano-materials, in particular
a new method for preparing a luminescent nano-crystalline
transparent glass material.

TheY,Gd;  Al;O,,:Ce luminescent nano-crystalline glass
of'the present invention has advantages such as simple prepa-
ration process, reliable product properties, and low cost.
White LED encapsulation with this new luminescent material
may solve many problems relating to the currently used
mixed encapsulation of fluorescent powders and glue, and
therefore has a great value for investment and a broad market
of application.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is flow chart for manufacturing Y. Gd;_,Al;0,,:Ce
luminescent nano-crystalline glass;
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FIG. 2 is the emission spectrum of the Y;Al;O,,:Ce nano-
crystalline glass obtained in Example 1 under the stimulation
0t 460 nm blue light.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

Example 1

Y;AlLO,,:Ce nano-crystalline glass is a non-porous com-
pacted SiO, glass having luminescent nano-crystallites of
formula Y;AlL;O,,:Ce dispersed therein.

The Y;Al;0,,:Ce nano-crystalline glass is prepared
according to the flow chart shown in FIG. 1. The preparation
process is as follows. 1.149 g analytically pure Y(NO;);.
6H,O (yttrium nitrate hexahydrate), 1.875 g analytically pure
AI(NO,);.6H,0 (aluminium nitrate hexahydrate) and 0.0043
g analytically pure Ce(NO;);.6H,0 (cerium nitrate hexahy-
drate) are weighed with an analytical balance and dissolved in
10 ml of distilled water to prepare a mixed solution containing
0.3 mol/L Y**, 0.5 mol/L A** and 0.001 mol/L Ce’**. The
SiO, nano-porous glass is placed into the mixed solution and
soaked for 1 h, taken out and air-dried under room tempera-
ture until the surface thereof becomes dry, and placed into an
oven. The oven is heated to 400° C. at 10° C./min, to 900° C.
at 15° C./min and to 1200° C. at 5° C./min, and maintained at
1200° C. to sinter for 2 h. The sintered glass is cooled down
with the oven to room temperature before being taken out.
After cutting and polishing, the Y;Al;O,,:Ce nano-crystal-
line glass is obtained. FIG. 2 is the emission spectrum of the
Y,ALO, ,:Ce nano-crystalline glass under the stimulation of
460 nm blue light, which indicates that this glass emits yellow
light under the stimulation of blue light.

Example 2

Y;AlLO,,:Ce nano-crystalline glass is a non-porous com-
pacted SiO, glass having luminescent nano-crystallites of
formula Y,ALO,,:Ce dispersed therein.

The preparation process is as follows. 4.596 g analytically
pure Y(NO,);.6H,O (yttrium nitrate hexahydrate), 7.500 g
analytically pure AI(NO;);.6H,O (aluminium nitrate
hexahydrate) and 0.868 g analytically pure Ce(NO,);.6H,O
(cerium nitrate hexahydrate) are weighed with an analytical
balance and dissolved in 10 ml of distilled water to prepare a
mixed solution containing 1.2 mol/L Y>*, 2 mol/L AI** and
0.2 mol/L Ce™*. The SiO, nano-porous glass is placed into the
mixed solution and soaked for 1 h, taken out and air-dried
under room temperature until the surface thereof becomes
dry, and placed into an oven. The oven is heated to 400° C. at
10° C./min, to 900° C. at 15° C./min, to 1200° C. at 5° C./min,
and maintained at 1200° C. to sinter for 2 h. The sintered glass
is cooled down with the oven to room temperature before
being taken out. After cutting and polishing, the Y;AL;O,,:Ce
nano-crystalline glass is obtained, which emits yellow light
under the stimulation of blue light.

Example 3

Y;AlLO,,:Ce nano-crystalline glass is a non-porous com-
pacted SiO, glass having luminescent nano-crystallites of
formula Y,ALO,,:Ce dispersed therein.

The preparation process is as follows. 2.746 g analytically
pure Y,(SO,);.8H,O (yttrium sulfate octahydrate), 4.998 g
analytically pure Al,(SO,);.18H,0 (aluminium sulfate octa-
decahydrate) and 0.202 g analytically pure Ce(SO,),.4H,0
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(cerium sulfate tetrahydrate) are weighed with an analytical
balance and dissolved in 10 ml of distilled water to prepare a
mixed solution containing 0.9 mol/L Y>*, 1.5 mol/L Al** and
0.05 mol/L. Ce**. The SiO, nano-porous glass is placed into
the mixed solution and soaked for 8 h, taken out and air-dried
under room temperature until the surface thereof becomes
dry, and placed into an oven. The oven is heated to 400° C. at
10° C./min, to 900° C. at 15° C./min, to 1100° C. at 5° C./min,
and maintained at 1100° C. to sinter for 4 h. The sintered glass
is cooled down with the oven to room temperature before
being taken out. After cutting and polishing, the Y;Al,O, ,:Ce
nano-crystalline glass is obtained, which emits yellow light
under the stimulation of blue light.

Example 4

Y,Al;0,,:Ce nano-crystalline glass is a non-porous com-
pacted SiO, glass having luminescent nano-crystallites of
formula Y;Al,O, ,:Ce dispersed therein.

The preparation process is as follows. 0.135 g analytically
pure yttrium xoide (Y,0j;), 0.102 g analytically pure Al,O,
(aluminium oxide) and 0.172 g analytically pure CeO, (ce-
rium oxide) are weighed with an analytical balance and dis-
solved in 10 ml of nitric acid to prepare a mixed solution
containing 0.12 mol/L Y**, 0.2 mol/L. Al** and 0.1 mol/L
Ce**. The SiO, nano-porous glass is placed into the mixed
solution and soaked for 10 h, taken out and air-dried under
room temperature until the surface thereof becomes dry, and
placed into an oven. The oven is heated to 400° C. at 10°
C./min, to 900° C. at 15° C./min, to 1150° C. at 5° C./min, and
maintained at 1150° C. to sinter for 2.5 h. The sintered glass
is cooled down with the oven to room temperature before
being taken out. After cutting and polishing, the Y;AL;O,,:Ce
nano-crystalline glass is obtained, which emits yellow light
under the stimulation of blue light.

Example 5

Y, sGd; ;Al;O,,:Ce nano-crystalline glass is a non-po-
rous compacted SiO, glass having luminescent nano-crystal-
lites of formula Y, sGd, sAL;O,,:Ce dispersed therein.

The preparation process is as follows. 0.910 g analytically
pure YCl,.6H,0 (yttrium chloride hexahydrate), 1.115 g ana-
Iytically pure GdCl;.6H,O (gadolinium chloride hexahy-
drate), 2.414 g analytically pure AlCl;.6H,O (aluminium
chloride hexahydrate) and 0.075 g analytically pure
CeCl;.7H,0O (cerium chloride heptahydrate) are weighed
with an analytical balance and dissolved in 10 ml of distilled
water to prepare a mixed solution containing 0.3 mol/L Y>*,
0.3 mol/L Gd**, 1 mol/L AI** and 0.02 mol/L, Ce**. The SiO,
nano-porous glass is placed into the mixed solution and
soaked for 10 h, taken out and air-dried under room tempera-
ture until the surface thereof becomes dry, and placed into an
oven. The oven is heated to 400° C. at 10° C./min, to 900° C.
at 15° C./min, to 1200° C. at 5° C./min, and maintained at
1200° C. to sinter for 2 h. The sintered glass is cooled down
with the oven to room temperature before being taken out.
After cutting and polishing, the Y, ;Gd, ;Al;O,,:Ce nano-
crystalline glass is obtained, which emits yellow light under
the stimulation of blue light.

Example 6
YGd,ALO,,:Ce nano-crystalline glass is a non-porous

compacted SiO, glass having luminescent nano-crystallites
of formula YGd,Al0, ,:Ce dispersed therein.
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The preparation process is as follows. 0.676 g analytically
pure Y(CH,COO);4H,O (yttrium acetate tetrahydrate),
1.804 g analytically pure Gd(NO,);.6H,O (gadolinium
nitrate hexahydrate), 3.75 g analytically pure AI(NO;);.
6H,O (aluminium nitrate hexahydrate) and 0.087 g analyti-
cally pure Ce(NO,),.6H,O (cerium nitrate hexahydrate) are
weighed with an analytical balance and dissolved in 10 ml of
distilled water to prepare a mixed solution containing 0.2
mol/L Y**, 0.4 mol/L Gd**, 1 mol/L A1>* and 0.02 mol/L
Ce**. The SiO, nano-porous glass is placed into the mixed
solution and soaked for 24 h, taken out and air-dried under
room temperature until the surface thereof becomes dry, and
placed into an oven. The oven is heated to 400° C. at 10°
C./min, to 900° C. at 15° C./min, to 1300° C. at 5° C./min, and
maintained at 1300° C. to sinter for 5 h. The sintered glass is
cooled down with the oven to room temperature before being
taken out. After cutting and polishing, the YGd,Al,O,,:Ce
nano-crystalline glass is obtained, which emits yellow light
under the stimulation of blue light.

Example 7

Gd;AL;O,,:Ce nano-crystalline glass is a non-porous com-
pacted SiO, glass having luminescent nano-crystallites of
formula Gd;Al;O, ,:Ce dispersed therein.

The preparation process is as follows. 2.706 g analytically
pure GA(NO,);.6H,0 (gadolinium nitrate hexahydrate), 3.75
g analytically pure AI(NO,);.6H,O (aluminium nitrate
hexahydrate) and 0.434 g analytically pure Ce(NO,);.6H,O
(cerium nitrate hexahydrate) are weighed with an analytical
balance and dissolved in 10 ml of distilled water to prepare a
mixed solution containing 0.6 mol/L. Gd**, 1 mol/L AI** and
0.1 mol/L. Ce**. The SiO, nano-porous glass is placed into the
mixed solution and soaked for 10 h, taken out and air-dried
under room temperature until the surface thereof becomes
dry, and placed into an oven. The oven is heated to 400° C. at
10° C./min, to 900° C. at 15° C./min, to 1300° C. at 5° C./min,
and maintained at 1300° C. to sinter for 2 h. The sintered glass
is cooled down with the oven to room temperature before
being taken out. After cutting and polishing, the Gd;Al;O, ,:
Ce nano-crystalline glass is obtained, which emits yellow
light under the stimulation of blue light.

Example 8

Y,AL;O,,:Ce nano-crystalline glass is a non-porous com-
pacted SiO, glass having luminescent nano-crystallites of
formula Y;AlL;O,,:Ce dispersed therein.

The preparation process is as follows. 1.014 g analytically
pure Y(CH;COO);4H,O (yttrium acetate tetrahydrate),
1.020 g analytically pure Al(CH;COO); (aluminium acetate)
and 0.0407 g analytically pure Ce(CH;C0OO),.5H,0 (cerium
acetate pentahydrate) are weighed with an analytical balance
and dissolved in 10 ml of distilled water to prepare a mixed
solution containing 0.3 mol/L Y>*, 0.5 mol/L. A** and 0.01
mol/L. Ce**. The SiO, nano-porous glass is placed into the
mixed solution and soaked for 24 h, taken out and air-dried
under room temperature until the surface thereof becomes
dry, and placed into an oven. The oven is heated to 400° C. at
10° C./min, to 900° C. at 15° C./min, to 1200° C. at 5° C./min,
and maintained at 1200° C. to sinter for 4 h. The sintered glass
is cooled down with the oven to room temperature before
being taken out. After cutting and polishing, the Y;AL;O,,:Ce
nano-crystalline glass is obtained, which emits yellow light
under the stimulation of blue light.



US 9,260,340 B2

7

What is claimed is:

1. A luminescent nano-crystalline glass for white LED
source comprising a non-porous compacted SiO, glass in
which luminescent nano-crystallites of formula Y, Gd;_,
Al,0, ,:Ce are dispersed, wherein O=x=3.

2. The luminescent nano-crystalline glass for white LED
source according to claim 1, wherein the luminescent nano-
crystalline glass is produced by using SiO, nano-porous glass
as a substrate, and soaking the SiO, nano-porous glass in a
solution containing ions for Y,Gd; Al;O,,:Ce; after the
soaked Si0, nano-porous glass is sintered, the pores shrink to
form the non-porous compacted SiO, glass encapsulating
Y, Gd; Al;O,,:Ce luminescent nano-crystallites.

3. The luminescent nano-crystalline glass for white LED
source according to claim 2, wherein the volume of the pores
in the SiO, nano-porous glass represents 25~40% of the total
volume of the SiO, nano-porous glass.

4. The luminescent nano-crystalline glass for white LED
source according to claim 2, wherein the SiO, nano-porous
glass is substantially composed of the following components
in weight parts:

Si0, 94.0~98.0

B,0, 1.0~3.0
ALO, 1.0~3.0.

5. A method for manufacturing a luminescent nano-crys-
talline glass for white LED source, comprising the following
steps:

(1) using at least one of oxides, nitrates, chlorides, sulfates,
acetates of Y>* and Gd>™*; at least one of oxides, nitrates,
chlorides, sulfates, acetates of Al**; and at least one of
oxides, nitrates, chlorides, sulfates, acetates of Ce>* as
raw materials, dissolving the raw materials in a solvent
to prepare a mixed solution of ions of luminescent com-
pounds, wherein the concentration of AI** is 0.5~2 mol/
L, the sum of the concentrations of Y>* and Gd** is
0.3~1.2 mol/L, and the concentration of Ce** is
0.001~0.2 mol/L;

(2) selecting a SiO, nano-porous glass having intercon-
nected pores as a substrate, wherein the volume of the
pores in the SiO, nano-porous glass represents 25~40%
of the total volume of the SiO, nano-porous glass; and
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placing the SiO, nano-porous glass into the mixed solu-
tion obtained in step (1) and soaking for above 10 min-
utes;

(3) gradually heating the soaked SiO, nano-porous glass to
1100~1300° C. and sintering for 1~5 hours, to give the
luminescent nano-crystalline glass for white LED
source.

6. The method for manufacturing the luminescent nano-
crystalline glass for white LED source according to claim 5,
wherein, when the raw materials are oxides of the ions, the
solvent is selected from nitric acid, hydrochloric acid, sulfu-
ric acid and acetic acid; and when the raw materials are
nitrates, chlorides, sulfates or acetates of the ions, the solvent
is water.

7. The method for manufacturing the luminescent nano-
crystalline glass for white LED source according to claim 5,
wherein, in step (2), the SiO, nano-porous glass is placed into
the mixed solution obtained in step (1) and soaked for 30
min~5 h.

8. The method for manufacturing the luminescent nano-
crystalline glass for white LED source according to claim 5,
wherein, in step (3), the soaked SiO, nano-porous glass is first
air-dried under room temperature until the surface thereof
becomes dry, and then placed in an oven and gradually heated
upto 1150~1250° C., and sintered at the same temperature for
2~4 hours, cooled down with the oven to room temperature,
and taken out to obtain the luminescent nano-crystalline glass
for white LED source, wherein, in the temperature ranges of
below 400° C. and above 900° C., the heating rate shall be no
higher than 15° C./min.

9. The method for manufacturing the luminescent nano-
crystalline glass for white LED source according to claim 5,
wherein the SiO, nano-porous glass is substantially com-
posed of the following components in weight parts: SiO,
94.0~98.0, B,0; 1.0~3.0, and Al,0; 1.0~3.0.

10. The luminescent nano-crystalline glass for white LED
source according to claim 3, wherein the SiO, nano-porous
glass is substantially composed of the following components
in weight parts:

Sio, 94.0~98.0
B,0, 1.0~3.0
ALO, 1.0~3.0.




